In a prospective study of high pressure chronic retention, a newly defined disorder of the urinary tract, 21 patients were analysed for their mode of presentation and urodynamic, renographic, and operative findings.
Introduction
Chronic retention of urine (the painless retention of urine within the bladder after micturition) may occur in both the young and elderly. It may be associated with a large prostate or almost no prostatic tissue at all. The bladder wall may be massively hypertrophied or so thin as to be transparent. Uraemia may rapidly ensue or the patient may survive for years without reduction in creatinine clearance-despite bladder capacities of several litres. Symptoms of outflow tract obstruction may be either severely incapacitating or entirely absent. Mitchell' investigated this problem and recognised that there might be two broad types of chronic retention. His observation was complemented by others,2 who reported an apparent association between upper tract dilatation and a "systolic" or high pressure inflow limb on cystometry in some cases.
We have followed up these initial clues by defining carefully the exact characteristics of what has emerged as a highly homogeneous group now described as having "high pressure chronic retention." These patients are so defined owing to the presence of a raised intrinsic detrusor pressure during the filling phase of micturition and thus are clearly distinguished from patients with "low pressure" chronic retention, whose intrinsic detrusor pressure during filling is "normal"-that is, equal to general intra-abdominal pressure.
Patients and methods
The study was There were few other abnormal findings on examination. Size of the prostate was difficult to assess. Routine neurological examination showed nothing abnormal, and there were no cases of back injury or sciatica in the series.
URODYNAMIC OBSERVATIONS
The resting end-void subtracted bladder pressure (baseline filling phase pressure)-that is, the intrinsic pressure within the bladder at the end of micturition when the bladder is supposedly emptywas raised in all patients (12 5-35 0 cm H2O, mean 24-5). Figure 1 shows the relation between intrinsic subtracted detrusor pressure and serum creatinine concentration in patients with sterile urine. No patient was aware of the residual urine associated with this abnormal pressure. Mean residual urine volume was 1480 ml (range 475-2100 ml). Subsequent inflow cystometry caused a rapid rise (systolic inflow limb) in subtracted detrusor pressure, which quickly reached the micturition threshold producing a desire to void. In no case did the bladder capacity on repeat inflow cystometry exceed 300 ml despite predrainage capacities as noted above recorded only a few minutes earlier. Conversion: SI to traditional units-Creatinine: 1 ,umol/l 0-0l mg/100 ml.
UROGRAPHY
Preoperative urography showed bilateral hydronephrosis and hydroureter in all but the earliest cases (fig 2) . Cortical thickness was characteristically well preserved until late in the disorder. Ureteric dilatation appeared to begin at the lower end and proceed proximally. RENOGRAPHY Gammacamera renography was possible before operation in 16 patients, all of whom showed an obstructive excretory pattern. Uptake of tracer was variable but generally good in all except patients with advanced renal failure (fig 3) . Ureteric reflux, either passive or active during micturition, was not detected.
OPERATIVE FINDINGS
At cystourethroscopy the bladders were found to be grossly trabeculated (fig 4) . Residual urine volumes matched urodynamic predictions, but those patients who had been catheterised before operation had noticeably shrunken bladders, making transurethral resection difficult. Although variable weights of tissue were resected, opinion was that the obstructing element was chiefly at the bladder neck, which was usually massively hypertrophied-that is, over 1 cm thick when felt through the rectum against the cystoscope. not necessarily of sudden onset. Of 13 patients with histologically benign prostatic tissue, those with supra-added infection (three cases) presented in such a manner to a urologist. Eight out of 10 patients with cell free sterile urine did not complain of obstructive symptoms, even under direct questioning. Symptoms were precipitated in one of the remainder by aggressive diuretic treatment for cardiac decompensation. This important point, supported by objective frequency and volume charts, is emphasised by the fact that four of these asymptomatic patients were referred either to physicians complaining of thirst, ankle oedema, or hypertension or to general surgeons with an abdominal mass.
The essential urodynamic observation was a raised intravesical pressure throughout the filling phase of the micturition cycle. It seems reasonable to presume that the upper tract characteristics were related to this raised pressure. Counterbalancing this observation was the equally important and perhaps interrelated fact that the higher centres were quite unable to sense the presence of the overfull bladder. We cannot comment on the neurological implications, but evidently (fig 1) there is a relation between end-void intrinsic detrusor pressure and the serum creatinine concentration in patients with sterile urine. Early cases have a low intrinsic pressure but as the pressure rises through an apparently critical 20-30 cm H.20 barrier uraemia rapidly supervenes.
Our findings suggest that most cases of high pressure chronic retention progress at a variable rate to uraemic death. The data indicate that the commonly advanced hypothesis that the thick walled bladder of high pressure retention will in time "give way" and lead to the thin walled bladder of low pressure chronic retention (normal urea and creatinine values) is most unlikely to be true. "High" and "low" pressure disorders seem at present to be discrete entities.
The relation of high pressure chronic retention to obstruction of the outflow tract is a matter for debate. Patients with severe infravesical obstruction (urethral stricture or valves) may undoubtedly present with symptoms and signs very similar to those exhibited by patients with high pressure retention. It is also true, however, that the many patients who present to urologists with unequivocal and urodynamically proved outflow tract obstruction related to prostatic hypertrophy do not have the cardinal characteristics of high pressure retention. These patients generally present for surgery because of increasingly severe outflow tract symptoms long before residual urine volumes approach those of high pressure retention, and upper tract dilatation is very rare in such cases.' In our study admissions for high pressure retention probably constituted less than 5% of urological admissions for "typical" obstructive outflow tract problems.
The critical factors governing the development of this type of bladder response remain unknown; we cannot state with certainty that high pressure chronic retention is a consequence of or directly related to infravesical obstruction.
Initially patients with this syndrome are likely to present to their general practitioners. The absence of typical obstructive symptoms in many cases (see above) will mean that the grossly enlarged bladder may pass unnoticed and the patient will be referred to a physician for a second opinion regarding hypertension, heart failure, confusion (due to uraemia), or incontinence. The presence of any of the cardinal criteria, and "late onset" enuresis in particular, should alert the clinician to the true nature of the abnormality.
On admission urgent blood urea, creatinine, and electrolyte estimations should be requested and catheterisation avoided until the results are obtained. A suprapubic or urethral catheter is not only unnecessary if the blood urea concentration is under 20 mnol/l (120 mg/100 ml) but may cause positive harm by introducing infection into a dilatedandobstructed urinary tract. This risk must be accepted in patients with concentrations exceeding 20 mmol/l in order to prevent further renal damage.
It is commonly taught that decompression of the bladder should be performed slowly in such cases of chronic retention to minimise haemorrhage or tubular necrosis. Further studies on these patients have shown us that, owing to the physical characteristics of the high pressure bladder, removing even a small ( < 100 ml) volume of urine cannot prevent a rapid drop in intravesical pressure with consequent brisk onset of the diuretic phase, which may precipitate some bleeding from either lower or upper urinary tract. We find it impossible to regulate the decompression process with enough precision in the ward and prefer instead to concentrate on the problem of the often mild but occasionally severe salt losing state that sets in after the obstruction has been removed.
Operation is generally by transurethral resection. Bimanual examination under anaesthesia may be very misleading in these patients, as the prostatic capsule may be extremely muscular (greater than 1 cm thick), deceiving the operator and making enucleation difficult if an open procedure were to be chosen.
Postoperatively careful monitoring of weight, blood pressure (erect and supine), and electrolyte values is required. It must be emphasised that diuresis induced dehydration may ensue with great rapidity in these patients, and a rising urea or creatinine concentration after operation is as likely to be due to this cause as to the readily blamed "residual obstruction." Depending on the nephron damage, such losses may continue for many days postoperatively, though not necessarily to such a severe degree. Before discharge an estimation of creatinine clearance will allow nephron recovery to be followed with precision. Follow up of our patients at one year showed that initial clinical progress was being well maintained. B streptococci were being recognised as a cause of rapidly progressive disease in our unit.' As it is the most common pathogen in the newborn and usually causes a raised respiratory rate2 we decided to assess the value of regular measurements of respiratory rate to detect occult disease.
Patients, methods, and results
From January 1977 the respiratory rates of all infants in the postnatal wards have been recorded hourly for the first 12 hours and two hourly for the subsequent 24 hours. Initially the respiratory rate was counted by observation, which was not reliable, or by the nurse placing her hand on the baby's chest, which disturbed the infant. A new method of detecting respiration was therefore developed,3 in which an air filled capsule was taped to the abdominal wall so that expansion of the abdomen compressed it and generated a pneumatic signal. This signal was carried along a flexible tube to a small (12 X 5 x 2 cm) hand held box in which it was converted to an electrical and then audible and visible signal. The sensor capsules were very simple and cheap, so that one could be attached to each baby shortly after birth, allowing the end of the tube to protrude from the cot. Each ward was supplied with a box, which could be carried round by a nurse and connected to each baby in turn for counting the respiratory rate. Analysis of the respiratory rates in 54 infants admitted consecutively to one postnatal ward showed that the highest rate (mean 48 ± SD 6/min) was at the age of 3 hours. Infants with a respiratory rate above 60/min persisting for more than one hour were transferred to the special care unit.
During February 1981 to February 1982, 2789 infants were admitted to the postnatal wards, and 29 of them were transferred to the special care unit with a raised respiratory rate (table). Four had evidence of colonisation or infection with group B streptococci and one had heart failure due to hypoplastic left heart syndrome. Nine had a raised respiratory rate for only a few hours and were given no treatment, but the remaining 19 had a raised respiratory rate for a considerable period and received antibiotics.
Comment
Use of the new respiratory rate detector has shown that about 1% of apparently normal infants in the postnatal wards have a raised respiratory rate and that in most of them it persists for a long period. Most of the 19 infants without reported evidence of group B streptococcal infection probably had delay in lung fluid absorption. No investigation is helpful in confirming this diagnosis and the respiratory rate falls to normal spontaneously. Despite the negative reports some of the 19 infants may have had group B streptococcal infection, as routine laboratory methods do not identify all cultures of this organism.
Group B streptococcal infection has a mortality rate between 20 and 50%' and early treatment is the most important factor in prognosis.4
